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One of a series of curriculum guides' pre pared for the 
olectricity/electronics occupations cluster, this guide identifies 
the essentials of the appliance repair and radio and television trade 
as recommerded by successful servicemen. An instructional program 
based upon the implementation of the guide is expected to prepare a 
•^tude^t to adequately perform entry level tasks required of 
servicemen or to enter a post-secondary technical or apprenticeship 
program in appliance repair and radio and television where additional 
depth can be realized. Trade tasks or information are listed in chart 
form in separate content sections for appliance repair and radio and 
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safety, special tools and materials, warranties and service policies, 
merchandising and warehousing, basic thermodynamics, test_and_ 
measuring equipment, and labor and replacement/repair estimating. 
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completed, teaching methods used, and teaching materials used. Also 
included are a list of teacher responsibilities, sources of 
occupational information, recommended tests and references, and a 
chart depicting the total electricity/electronics occupational 
curriculum. A typical application for employment and a sample trade 
and industrial education injury report are appended. (HD) 
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DEFINITIONS USED IN THIS GUIDE 



Major Occupational Group 

A grouping of similar and related occupational area clusters. These 
groups include occupations that have been determined to be the most rele- 
vant and pertinent for -elusion in vocational education in Nebraska. 

Occupational Area Clusters 

These clusters are distinguishable in terms uf similar work per- 
formed, pi ate rials used, products produced, and or services rendered 
They include a wide variety of common occupational skills and knowledge. 

Occupation 

The career or employment engaged -in by an individual for remunera- 
tion. This activity includ.es technical competencies and related technical 
information often referred to as one's vocation. 

Technical Competency 

The speciii tasks required for a vocational trade and industrial 
graduate to perform successfully at the entry level in an occupational area. 
These technical competencies apply to the psychomotor domain and in- 
clude elements which emphasize motor skills such as: operate a machine; 
measure: etc, 



Related Technical Information 

The information the entry level worker must know in order to make 
appropriate trade decisions which will allow him to adequately perform 
the tasks or technical competencies of his occupation. This information 
applies to the cognitive domain and includes elements which are in- 
tellectual outcomes such as; knowledge and understanding. 

Related General Information 

Information which is desirable and good for the tradesman to know- 
but which is not necessary to do his work properly; information that is nice 
to know, such as the history and development of his trade. 

Related Guidance Information 

Information that helps the student choose, prepare for. secure, hold, 
and make progress in an occupation. 

Entry Level 

The technical competencies and related technical information 
deemed necessary by industry for obtaining and holding a job in a specific 
occupational area. This level of employment includes the technical 
competencies and related technical information that will be utilized by the 
employee within the first year of employment. 
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OCCUPATIONAL ANALYSIS CHART 



The chart on this page shews Appliance Kepai r 
and KaJ Lo and TeJ ev i s ion as it relates to other 
occupations wit hi a t he Electricity /Electronics 
occupations ciusu This guide is concerned with 
Appliance Repair and Radio and Television only. 
Other guides have h- r. prepared for each of the 
occupations found in this chart and are available 
through the Nebrask State Department of Education 



OCCUPATIONAL AN "SIS CHART 
(PROJECT . -jEL) 



ELECTKU. ITY/ 
ELECTR TC 



CONSTRUCTION 
ELECTRICITY 



/^TELEVISION '/ 



COMMUNICATION 
ELECTRONICS 



INDUSTRIAL 
ELECTRONICS 



//W? L iXnCE// 
/>>R£PAIl(</y 
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INiHUUUCTLUN 



This curriculum guide has been prepared with the help 
of competent craftsmen in the elec tr ie i ty /electron ics trades.' 
The funds that made this ,;uUte a reality were provided through 
a -federal research grant in cooperation with the Nebraska State _ 
boar," for Vocational Education and spo^ored by the Nebraska 
Research Coordinating Unit. 

curriculum guides have been prepared for several trade 
and industrial m;.;.pat icnal" -c I us te ra from which high school 
teachers can devej. "»p appropriate occupational related ex- 
periences for their students. The major occupational groups, 
occupational area /lusters, and occupations are shown in 
graphic torrj or. pages of this guide. 

Selection of trades within four 'major occupational groups 
have oeen made based on a tnree year survey by the Nebraska 
Research coordinating Unit on needs af Nebraska business and 
industry. This study has identified the occupations with the 
greatest need tor employees. A related set of curriculum 
guides have been prepared for these occupations. 
G uidanc e Info rmatio n 

The f- S. Department of Labor has developed an extremely 
helpful'book entitled, "Occupational Outlook Handbook 1 '. This 
annual publication provides a very complete description of 
the activities of the persons employed in the occupations 
represented in the Nebraska trade and industrial curriculum 
'guides. Information concerning ;.arrent and future opportunities 
is a n.ajor portion of this publication. inexpensive reprints 
4 in booklet form that describe individual occupations are avail- 
able through th* Department of Labor. These booklets should 
^e used by trade and industrial teachers and school guidance 
counselors for the most up-to-date guidance information about 
a particular oci '..;;;ation» 

A listing of these reprints fro* the "Occupational Out- 
look Handbook", the order number, and price per copy is listed 
below for those occupations in the occupational area elustei 
of "Electricity/Electronics Occupations". 

Number Title Price 

1700-8S Appliance Servicemen . . . . . ^ 

1700-95 Television & Radio Service fechnic.ic'.ns .. . . .10 
1700^91 Maintenance Electricians Industrial 

Machinery Repairmen, Millwrights 15 

1700-130 Electric Power Industry Power Plant 

Occupations, Transmissions and 

Distribution Occ upat ions , Customer 

Service Occupation • ■ 

1700-134 Telephone Industry, Central Office 

Craftsmen, Central Office Equipment 

Installers, Linemen & Cable Splicers, 

telephone & PBX Installers, and 

Repairmen 15 



The Appliance Repair and Radio ar;d Television Guide 

, This guide uses the title Appliance Repair and 
Radio and Television as the most logical descriptive 
term tor identifying a particular related group of 
workers . identification 01 speoi tie job t itl.es, with-* 
in this group shouLd be determined by referring to 
the "Dictionary of Occupational Titles" The b'SOE 
classification svstoin ,for coding instructional 5 pro- 
grams has assigned 637.281., 723.381, and 827.281 to 
t lie instructional program, Appliance Repair. The - 
USOK classification system for coding instructional 
programs lias assigned 720.281 to the instructional 
program, Radio and Television. 

The information within this guide identifies 
the essentials of the appliance repair and radio 
and television trade as recommended by the success- 
ful servicemen. An instructional program based upon 
the implementation of this guide will prepare a stu- 
dent to adequately perform entry level tasks required 
of servicemen or. to enter a post-secondary technical 
or apprenticeship program in appliance repair and 
radio and television where additional depth can be 
realized. 

The tasks ard/or competencies identified with- 
in these covers are those agreed upon by a jury of 
reputable Nebraska servicemen. A separate group of 
persons directly employed within this trade in 
Nebraska have further verified these tasks and/or 
competencies. Jury members, tradesmen, and educa- 
tors who contributed toward the development of con- 
tent for this guide are listed in the front . 

Course offerings in trade and industrial ed- 
ucation in Nebraska are to be organized within two 
period blocks of time each day, five days a week. 
Time is to be set aside for classroom instruction 
directly re?l ^ted to manipulative laboratory instruc- 
tion. The cmainder of the student's school day is 
to be utilized for general education subjects. 
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usi-: ok this ci'im- . 

Tlu- use of curriculum guides for trade and 
industrial education in. Nebraska secondary schools 
may vary great 1 y, depending upon the depth and 
breadth of each school district ' :-i vocational pro- 
gram. Large s c 1 to o J districts, for e >; am pie, ma y 
utilize one particular curriculum guide to develop 
a course, in a trade area such as appliance repair 
and radio and television. A small school district 
may, on the other hand, incorporate several curri-., 
culum guides to develop a course in the electricity/ ,v 
electronics occupational cluster. . * 

The manip'ul at ive content identi f ied in this 
guide is deemed necessary for inclusion in a course 
that is designed to prepare entry level applinee 
servicemen. While not all secondary school facili- 
ties in Nebraska are equipped to expose students to 
all of this content through hands-on experience, it 
is assumed that this content will through some media 
become related technical information. This will in- 
Isure inclusion of all content and provide at least 
discussion level understand ing . 

This guide is written with the assumption and , 
expectation that the related technical information 
necessary to. perform technical, competencies will be 
an integral part of instruction. Thus, occupational 
decisions that must be made by an 'entry level worker 
will be developed along with each related manipulative 
activity. 

The instructor wiio uses tiiis guide is responsible 
for ■ including the identified related technical in- 
formation as well as the identified manipulative tasks. 
He is also responsible for the identification of com- 
petencies pertaining to general and guidance information 
■even though this information is not specifically 
identified for ham. 

Definitions for various terms used in this guide 
are presented in the front. - . 
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TEACHD! P.^SPONSilSil.niKS* 



1. Use the American Vocational Association National 
Safety Council's "National 1 Standards School Shop 
Safety Inspection Chock List 1 ' for shop -safety 
inspect ion:-? . (Avail able: from American Vocal ion- 
al Association, 1310 "H" Street, >M\\, Washington-, 

,fc D.C. 20005) 

2. Use safety chee* list to assure safe- f t ict<- rh" 
ist. -J 

3. Require students to report ALL accidents to in- 
structor. 

4 . Keep c nmp 1 e t e re c o r d s of' ALL accidents o n file. 



Report ALL accidents to the school administrator. 



6. Develop safety consciousness in the students 
throifgh teacher example — always doing things in 
the safe way . 

7. Give shop demonstrations stressing safe "use of 
machines . 

8. Give shop demonstrations stressing safe use of 
hand tools. 

9. Provide instruction on what to do in case of an 
accident 

10. Develop information sheets dealing with the safe 
use of specific machines . 

11. Give demonstrations on the proper use and care 
of personal protective devices. 



*These responsibilities are necessary for inclusion 
in all trade and industry programs in the State of 
Nebraska. 
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12 . D.2vel op inf j motion sheets dealing with the gen- 
eral safety rules for' the truo\^. 

13. Enclose all gears, moving belts') and other power 
' " t r^xusmifesicn devices with oermanent guards. ^ 

14. Prohibit students from operating machines when 
instructor is not present. 

15. Prohibit the removal of guards and safety devices, 
even for' a brief "period , without the approval of 
the instructor. ■ " !\ 

16; Prohibit more than one operator from using a * 
machine at one time. 

17 . Determine personal - liability factors and liability 
coverage afforded through your school. 

18. Provide fcj'r the bulk storage of flammable materials. ■ 

19. Mark the location of fire-fighting equipment. 

20. -Post- instructions and inform students of building 
evacuation procedures. 

21. Require the vearivig^ o£ appropriate eye protection 
as specified by the State of Nebraska eye safety 
regulat ions . 

22. Keep tools sharp, clean and in good working con- 
dition. 

23. All' shop personnel should be thoroughly familiar 
with the location of fire extinguishers and the 
type fire for.* which each extinguisher is designed. 
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TRADE TASK OR INFORMATION 



DATE 
COMPLETED 



TEACHING 
METHODS USED 



TEACHING MATERIALS USED 



Recognize safe and unsafe 
areas-avoid areas of possi- 
ble danger. 

Recognize safe and unsafe 
methods or practices-avoid 
those which nay be dangerous. 

) Select appropriate clothing 
and safety apparel, 

Exercise care in handling 
and using testing/measuring 
instruments, 

Exercise care in handling 
and using hand and power 
tools, 

Correct unsafe conditions of 
tools and test/measuring 
instruments. 



ERIC 



Recognize and report unsafe 
conditions to immediate super- 
visor, 

Follow federal occupational 
safety lavs relating to appli- 
ance repair occupations, 

Exercise competent communi- 
cation skills with public. 

E^rcise proper use of tele- 
phone communication, 

Prepare appliance defect/ 
repair reports. 

Explain basic controls and 
operations of appliances to 
customers, 

Write business letters, 

Keep records specified by 
employer, 

o 
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DATE TEACHING 
TASK OR INFORMATION COMPLETED METHODS USED TEACHING MATERIALS US ED 



m AND JOB RELATIONS 




lish and maintain 
1 quality of personal 
inship, 




ice a pleasant atti- 
:oward customers and 

v WU 1. t\c J. o * 




concepts of good 
and grooming. 




ictual. 




cith minimum immediate 
/ision. 




"acilit ies clean and 
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fuse puller 
soldering aids 

r 

de-soldering aids 
relay/contact service tools 
solder 

relav/ contact cleaner 
soldering flux and paste 
soldering irons 
soldering guns j 
soldering pencils 
wire stripper ■ 
electrical tape 



date Reaching 

' miL^JNFQ RfflTION COMPLETE D METHODS USED TEACHING MATERIALS USED 

solderless connectors 

solderless connector 
crimping tool 

fish 'tape and wire puller 




Use common hand tools, 

D i sassemb le-asserab 1 e 
electromechanical appli- 

Cut and strip wire. 
Splice wires. 

Install optional' equipment 
specified by customer or 
manufacturer. 
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Unsolder-solder components 
within appliances. 

Remove-install electro- 
mechanical appliances, 

Operate hand and pover 
drills, 

Locate defective com- 
ponents, 

Replace defective com- 
ponents. 

Repair defective com- 
ponents, 

Clean parts and appli- 
ances, 
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DATE T EACHING 
TRADE TASK OR INFORMATION COMPLETED METHODS USED TEACHING MATERIALS USED 

Inspect and install ground- 
ing devices on appliances, 

Inspect appliances for 
wear/malfunctioning. 

Adjust and calibrate appli- 

i ances, 
w 

CO 

Adjust and calibrate test 
and measuring instruments. 

Analyze test data. 

Follow manufacturer's 
specifications. 

Apply electrical 
theory. 
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Observe functioning circuit 
for defects, 

Interpret and utilize 
drawings, specifications, 
manufacturer's catalogues, 
service manuals, schematics 
and handbooks, 

Perform maintenance according 
n to federal, state, local 
i electrical codes. 



RADIO AND TELEVISION 
(Identified Trade Tasks or Information) 
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SAFETY 

Provide adequate ventil- 
ation when using solvents, 



Provide appropriate 

I safety precautions to 

II prevent injury to one- 
self and others as 
appliances undergo 
operation, testing, 
and maintenance, 



Identity fire exting- 
uishers and their use. 



Recognize safe and un- 
safe methods or prac- 



which may be dangerous, 



ERIC 
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TRADE TASK OR INFORMATION 



DATE 
COMPLETED 



TEACHING 
METHODS USED , 



TEACHING MATERIALS USED 



Select appropriate clothing 
and safety apparel, 

Exercise care in handling 
and using testing/measuring 
instruments. 

i Exercise care in handling 
ft and using hand and power 
1 tools, 

Recognize and report un- 
safe conditions to immedi- 
ate supervisor, 

Correct unsafe conditions 
of tools and test/measur- 
ing instruments. 



jnication sr 1 " 
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Exercise competent comm- 
unications skills with 
public, 

• ■ 

Exercise proper use of 
telephone communications, 

Prepare appliance defect/ 
repair reports, 

I Explain basic controls 
? and operations of appli- 
ances to customers, 

Keep records specified 
by employer, 

CUSTOMER AND JOB RELATIONS 

Establish and maintain 
a high .quality of per- 
sonal workmanship, 

'Practice a pleasant atti- 
tude toward customers 
<nd fellow workers, 

ERIC 



DATE 



TRADE TASK OR INFORMATION COMPLETED METHODS USED TEACHING MATERIALS USED 



Apply concepts of good 
dress and grooming. 

Be punctual. 

Work with minimum 
immediate supervision. 

i 

$ Keep facilities clean 
1 and orderly. 

Develop and follow work 
plans or schedules, 



erstand and follow 
through on instructions 
or directions. 

BUSINESS PRINCIPLES AND 
PRACTICES 
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Apply principles and prac- 
tices of business in econ- 
omics, accounting, marketing, 
and salesmanship, 1 




Comprehend and explain 
w warranty and service 
i policies to customers, 

Maintain an up-to-date 
records svstem on 
warranty and service data, 




Estimate replacement/ 
repair costs, 

Estimate total cost of 
a job, 



TRADE TASK OR INFORMATION 



DATE 
COMPLETED 



METHODS USED TEACHING MATERIALS USED 



Explain to customer type 
of payment due upon com- 
pletion of job, 



Solve problems using 
basic mathematics, 

i 

<j> Apply algebraic functions. 
BASIC ELECTRICITY 

Possess and utilize 
electrical symbology 
and terminology, 

Interpret circuit drawings 
and schematics. 

Apply Ohm's Law, 
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Identify and apply DC 



circuit concepts. 

Identify and apply AC 
circuit concepts, 

Possess and utilize laws 
of magnetism and electro- 
magnetism. 



i Analyze effects of tempera- 
ture, 

Analyze effects of mist 
coolants on circuit com- 
ponents, 

MECHANICAL 

Apply principles of 
belt and pulley arrange- 
ments, 



BASIC THERMODYNAMICS 
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DATE TEACHING ' 

TRADE TASK OR If ORMON COMPLETED MET HODS USED T EACHING MATERIALS USED 

Select proper lubricants, 

Apply lubricants. 

ELECTROMECHANICAL 

Possess and apply the 

l theory and structure of 

a appliance mechanisms in- 
cluding; 

motors 

timers 

solenoids 

taw and utilize the theory 

and operation of appliance 

controls including: .n 
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motor' speed controls 



switches 



overload protection 
devices 

antenna rotor and control 
devices 



I BASIC ELECTRONICS ■ 

vO 
I 

Possess and utilize the 
theory and operation of 
vacuum tube circuits, 



Possess and utilize the 
theory and operation of 
transistor circuits. 



.Possess and utilize the 



theory and operation of 
semi-conductors, 



ERIC 
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DATE TEACHING 
TRADE TASK OR INFORMATION COMPLETED METHODS USED TEACHING MATERIALS USED 



TEST AND MEASURING EQUIPMENT 




Ubc tilW lllu 111 Lull 1. 




VOH 
VTVM 




wattmeter y 




continuity checker 




capacitance checker 




oscilloscope 
> 

A 

transistor analyzer 




tube tester 




RF signal generator 





audio signal generator 

sine/square wave gen- 
erator 

television analyst 

sweep/marker align- 
ment generator 

CRT tester and re- 
juvenator 

color-bar generator 

hi-voltage test probe 

signal injector probe 

combination audio and 
RF signal generator 



TRADE TASK OR INFORMATION 



DATE TEACHING 
COMPLETED METHODS USED 



TEACHING MATERIALS USED 



vectorscope 

power supplies 
SPECIAL TOOLS AND MATERIALS 
Identify and properly use: 

i 

m tape head cleaner and 
lubricants 

tube pin straightener 
tube and parts extractor 



fuse puller 
de-soldering iidi 



nut drivers 
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soldeiing aids 

TV service mirror 

TV degaussing coil 

alignment toe's 

solder 

relay an 
cleaner 

spray circuit and com- 
ponent coolants 

circuit board repair 
tit 

soldering pencils 
soldering irons 



DATE TEACHING 
TRADE TASK OR INFORMATION COMPLETED METHODS USED TEACHING MATERIALS USED 



soldering guns 

wire stripers 

tape head demagnetize!" 

GENERAL COMPETENCIES 

js Use common hand tools, 
i 

Disassemble and assemble 
electro/mechanical equip- 
ment. 

Cut and strip wire, ■ 
Splice wires. 

Install optional equip- 
ment specified by customer 
or manufacturer, 
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Unsolder-solder components. 

Operate hand and power drills. 

Locate defective components. 

Replace defective compon- 
ents. * 

Repair defective compon- 
l ents. 

in 
I 

Clean equipment or parts, ' 

Adjust and calibrate test/ 
measuring equipment. 

Analyze test data, 

Follow manufacturer's 
specifications. 



DATE TEACHING 
TRADE TASK OR INFORMATION COMPLETED METHODS USED TEACHING MATERIALS USED 



Apply electrical theory. 

Apply electron theory. 

Observe functioning equip- 
ment for defects. 

Interpret and utilize 
drawings, specifications, 
manufacturer's catalogues, 
service manuals, sche- 
matics and handbooks. 
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Appendix A 

One of the primary objectives of trade and industrial education is the 
successful placement of students completing course work in a specific 
occupation. The following sample application form is included in this 
guide with the recommendation that the preparation of such forms be- 
come a necessary activity for students in all trade and industrial education 
courses. 



APPLICATION FOR EMPLOYMENT > 

PERSONAL INFORMATION .00. t 

n -*- Tf • - .... j 




EMPLOYMENT DESIRED 




intnr itiiiNtiK om 
(.MhII'OkDImCi 

if. MOOt. 



iTOMTltl l L> VI (JlMl* Ml/I. 



FORMER EMPLOYERS tt.wrr »ilow uat pom 



NAM* AMD ADDKIIf O* IUCU 



MAlOt, FOB L 



REFERENCES: «.v ino. t 



TOU. WMOM TOU M AVI KNOWN AT LB AST ONI VIA 



PHYSICAL RECORD: 

LIST AMY PHYIlOL OIPSCTB 



ttt TOU IVI* IHJUB 



ClVI OFT A I LI 



TOU AMY DIFICTS IN » 



I iUTNOIIII IMV**TIQATIOM OF ALL BTATIMINT* CONTAlNir 

OMUIION OF PaCtw CaLLID POM IB CAU1I worn oismibbal 

DIPIMITI ri*IOD AMD MAT »IC*»Olltl Or TNI DATE G 

without ant fkivious notici 



«t* APPLICATION I UNDlMsTANQ TMAT MIVMB^RISIMTATlON Oft 
Atm I UMOIMCTAMO A HO ACHII THAT MT ■ M ^fitfjf I N T l« PON NO 
MINT OP MT V/ASII AHD SaLANT. ■■ 



DO NOT WRITE BELOW THIS LINE 




iMTSMVtrWKO ST 



REMARKS:. 



NUtkIM 
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Appendix B 

One of the most important parts of any trade and industrial 
education course is a safety program. The following form is recommended 
for use in courses of this type. 

SAMPLE 

TRADE AND INDUSTRIAL EDUCATION 
INJURY REPORT* 

Student injured Date 

Shop in which accident occurred -Time _ 

Instructor in charge 

Nature oVinjury . 



First aid administered 

By whom? _ 

Cause of injury 

Could injury have been prevented? „ How? 



Action taken or recommendations made to prevent recurrence 
Remarks: 



Signed „ 

("Person making report) 

Witnesses: .,, 

Names . 

and 

Addresses 

♦Complete in Duplicate 
**File one copy in office 
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